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1. A photonic crystal fibre comprising a bulk material 
having an arrangement of longitudinal holes and a 

5 guiding core, wherein the fibre has at -most- two- 

fold rotational symmetry about a longitudinal axis 
and as a result of that lack of symmetry, the fibre 
is biref ringent . 

2. A photonic crystal fibre as claimed in claim 1, in 
10 which the arrangement of holes is substantially 

periodic except for the presence of the core. 

pa^>S^7 3 " A P hotonic cr y stal fi |p re as claimed in claim 1 or 

^ claim 2, in which the birefringence is such that 

light with a waveleng :h of 1.5 microns propagating 
15 in the fibre has a be; ^length of less than 5 mm. 

4. A photonic crystal fi|^e as claimed in any 
preceding claim, in whlich the fibre has two- fold 
rotational symmetry. I 

5. A photonic crystal f ib 4 e as claimed in any 

20 preceding claim, in which the rotational symmetry 

is about an axis passiijg through the core. 

qu£>AV7 6 ' A P hotonic cr y stal fl te e as claimed in an ^ of 

^ claims 1 to 5, in whi^h the core includes a hole. 

7. A photonic crystal fibre as claimed in claim 6, in 
25 which the hole is filled with material other than 

air . 

8 - A P hotonic crystal fibre as claimed in any of 

claims 1 to 5 , in which the core does not include a 
hole. Vpn 
30 9. A photonic crystal fjj^re as claimed in any 

preceding claim, in Which the arrangement of holes 
has at -most -two- fold! rotational symmetry about an 
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axis parallel to the vlongitudinal axis of the 
fibre. | 

A photonic crystal fibre as claimed in any of 
claims 1 to 8 , in which the arrangement of holes 
has higher- than-two-f old rotational symmetry about 
an axis parallel to tie longitudinal axis of the 
fibre. 

A photonic crystal f i ore as claimed in any 
preceding claim, in which the lack of higher 
rotational symmetry at least partly results from a 
cross-section of the fibre, 
of the core . 
!>re as claimed in any 



variation, across the 
in the microstructure 
A photonic crystal fi] 
preceding claim, in wh4&Hthe lack of higher 
rotational symmetry a' 
variation, across the 
in the diameter of the 



t^east partly results from a 
cross-section of the fibre, 
holes . 

A photonic crystal fit re as claimed in any 
preceding claim, in which the lack of higher 
rotational symmetry at least partly results from a 
variation, across the cross -sect ion of the fibre, 
in the bulk material . 

A photonic crystal fibre as claimed in any 
preceding claim, in which the lack of higher 
rotational symmetry atj. least partly results from a 
variation, across the t cross -section of the fibre, 
in the material contained in the holes. 
A photonic crystal fibre as claimed in any 
preceding claim, in which the lack of higher 
rotational symmetry at least partly results from a 
variation, across the cross-section of the fibre, 
in the shape of the holes. 
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16. A photonic crystal fibre as claimed in claim 15, in 
which the shape variation is due to deformation 
resulting from stresses in the fibre as it is 
drawn . 

5 p\Xh* 1 7 • A photonic crystal fiblre as claimed in any 

preceding claim, in which the lack of higher 
rotational symmetry results from a variation across 
the cross-section of trie fibre, in one of the 
following in combinatijMwwith one or more of the 

0 following or with a valution in another parameter: 

the microstructure oftahe core, the diameter of the 
holes, the bulk material, the material contained in 
the holes, the shape of| the holes. 

18 . A photonic crystal fibre as claimed in any 

5 preceding claim, in which the birefringent fibre 

has form birefringence.! 

19. A photonic crystal fibre as claimed in any 
preceding claim, in which the birefringent fibre 
has stress birefringence. 

0 20. A method of producing a birefringent photonic 

crystal fibre, the method comprising the following 
steps : 

(a) forming a stack of canes, at least some 
of which are capillaries, the stack 

5 including canes arranged to form a core 

region in the fibre and canes arranged 
to form a cladding region in the fibre; 
and 

(b) drawing the stack of canes into a 

0 birefringent fibre which has at-most- 

two-fold rotational symmetry about any 
longitudinal axis. 
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A method as claimed in claim 20, in which the stack 
of canes is arranged to have at -most -two- fold 
rotational symmetry about a longitudinal axis of 
the stack. 



22 . A method as claimed in 



lack of higher rotation il symmetry at least partly 



results from variations 



of the stack, in the internal diameters of the 
capillaries . 



laim 20 or 21, in which the 



across the cross- section 



A method as claimed in 
which the lack of high^ 



any of claims 20 to 22, in 
r rotational symmetry at 
least partly results frfom variations, across the 
cross-section of the st.ack, in the material of 
which the canes are ma< 

A method as claimed in} any of claims 20 to 23, 
which the lack of higher rotational symmetry 
least partly results pj^H"? variations , across the 



cross-section of the 
which the capillaries 



Jrack, in the material with 
are filled. 

A method as claimed in any of claims 20 to 24, in 
which the lack of higher rotational symmetry at 
irom variations, across the 
4tack, in the external 



least partly results 
cross-section of the 
diameter of the canes 
A method as claimed i: 
which canes are provi 
cladding lattice whic 



iii any of claims 20 to 25, in 
ided at the vertices of a 
ci has at-most -two- fold 
rotational symmetry a Dout the centre of the canes 
arranged to form the bore. 

A method as claimed i;i any of claims 20 to 25, in 
which capillaries of selected internal diameters 
are provided at the vertices of a cladding lattice 
which has at-most-two-fold rotational symmetry 
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about the centre of the canes arranged form the 
core, the selected internal diameters of the 
capillaries at the vertices of the cladding lattice 
being different fron the internal diameters of the 
capillaries' at other sites. 

in any of claims 20 to 27, in 
ier of cladding canes, near 
^fco form the core, are 



A method as claimed 
which a substantial 
to the canes arran< 



different from a substantial number of cladding 
canes, far from the canes arranged to form the 
core . j 

A method as claimed in any of claims 20 to 28, in 
which the biref ringer ce results at least partly 
from stresses formed within the fibre as it is 
drawn . 

A method as claimed in claim 29, in which the 
stress is introduced by the inclusion, at sites 
having at-most-two-f old rotational symmetry, of a 
cane made from a different material from that of 
which at least some of the other canes in the 
lattice are made. 

A method as claimed in claim 29, in which the 
stress is introduced by the inclusion, at sites 
having at-most-two-f old rotational symmetry, of 
capillaries having a different capillary wall 
thickness from that of at least some of the other 
capillaries . 

A method as claimed in any of claims 29 to 31 in 
which the stresses result in the deformation of 
holes surrounding th; core of the drawn fibre and 
that deformation res'^^"*in birefringence. 
A method as claimed fin any of claims 2 9 to 31 in 
which the stresses Jesuit in stresses in the core 
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of the drawn fibre, anfl those stresses result in 
birefringence 

A method as claimed in any of claims 20 to 33, 
which the lack of rotajtional symmetry at least 
partly results from pressurisation of at least one 
,ng the drawing of the stack. 
YyY of claims 20 to 34, in 
which the lack of rotational symmetry at least 
partly results from evacuation of at least one of 
the drawing' of the stack, 
any of claims 20 to 35, in 



of the capillaries dux: 
A method as claimed in 



the capillaries during 
A method as claimed in 



which the rotational symmetry of the stack of canes 
is two-fold rotational Jsymmetry. 

A method of producing a photonic crystal fibre, 

comprising : 

(a) providing a plurality of elongate canes, each 
having a longitudinal axis, a first end and a 
second end, at least some of the canes being 
capillaries each having a hole parallel to 
the longitudinal axis of the cane and running 
from the first end of the cane to the second 
end of the cane; 

(b) forming the canes into a stack, the canes 
being arranged with their longitudinal axes 
substantially parallel to each other and to 
the longitudinal axis of the stack; 

(c) drawing the stack into a fibre whilst 
maintaining the hole of at least one 
capillary in communication with a source of 
fluid at a first pressure whilst maintaining 
the pressure around the capillary at a second 
pressure that is different from the first 
pressure, wherein the hole at the first 
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pressure becomes, during the drawing process, 
a size different from that which it would 
have become without the pressure difference. 
A method as claimed in claim 27, in which a tube 
surrounds the stack of canes over at least a part 
of their length and the inside of the tube is 
maintained at the second pressure. 

A method as claimed in claim 38, in which the tube 
restricts the expansion of at least one of the 
holes at the first internal pressure. 
A method as claimed in kny of claims 37 to 39, in 
which the tube does notlundergo deformation 
significantly different if rom that which it would 
undergo without the pressure difference. 



A method as claimed in a 
which, during the drawin 
the tube is sealei 



of claims 37 to 40, in 
rocess : 
tear to the first end to a 



first end of an evacuataple structure and the 

within the evacuatable 



capillaries pass through 
and are sealed to a 



second end of the tube i 
structure ; 

at least some of th<: 
the evacuatable structure 
second end thereof ; 

and the evacuatable Structure is 
substantially evacuated in order to produce the 
second internal pressure.! 

A method as claimed in claim 41, in which the 
evacuatable structure is a metal tube. 
A method as claimed ifa any of claims 37 to 42, in 
which the stack of can^pavjaas at-most-two-fold 
rotational symmetry abput any of the longitudinal 
axes . 



